Background: Asparagus (Asparagus officinalis L.) is one of the most ancient vegetables in
(Takara Bio Inc., Otsu, Shiga, Japan). Unless cytotoxicity was observed, the halfmaximal inhibitory concentrations (IC 50 ) were determined [14] .
Western blot analysis:
The hepatocytes were treated with IL-1β and each constituent at 37 °C, and whole-cell lysates were prepared [15] . The lysates were resolved by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and blotted onto a Sequi-Blot membrane (Bio-Rad, Hercules, CA, USA). Immunostaining was performed using primary antibodies that were raised against rat iNOS (Thermo Fisher Scientific, Waltham, MA, USA) and rat β-tubulin (Cell Signaling Technology Inc., Danvers, MA, USA), followed by visualization with an ECL Blotting Detection Reagent (GE Healthcare Biosciences Corp., Piscataway, NJ, USA).
Measurement of the levels of cytokines and chemokines:
The hepatocytes were incubated with ETAS, or each constituent in the presence or absence of IL-1β and incubated at 37 °C for 8 h. The conditioned medium was subjected to enzyme-linked immunosorbent assay (ELISA) using Proteome Profiler Arrays, Rat Cytokine Array Panel A or a TNF-α Quantikine ELISA Kit (R&D Systems, Minneapolis, MN, USA), as previously described [16, 17] . The chemiluminescence of the spots on the arrays was detected by an LAS3000mini (GE Healthcare Biosciences Corp.) and measured by using ImageJ software (http://imagej.nih.gov/ij/). The average signals from the medium in the presence of both ETAS and IL-1β were compared to those in the presence of IL-1β alone.
Reverse transcription-polymerase chain reaction (RT-PCR):
The hepatocytes were treated with IL-1β and/or each constituent at 37 °C for 4 h, and the total RNA was prepared [18] . The cDNA was reverse-transcribed in a strand-specific manner with an oligo(dT) primer for mRNAs or with a sense primer for the iNOS antisense transcript (asRNA), and then quantitative PCR was performed [18] with paired primers (Table 1) and those described in [17, 19] . Relative mRNA levels were estimated in triplicate by quantitative PCR with a Thermal Cycler Dice Real Time System (Takara Bio Inc.), and the obtained values were normalized to the internal control, elongation factor 1α (EF) mRNA [18] .
Statistical analysis:
The results in the figures and tables are representative of at least two independent experiments that yielded similar results. The values are presented as the means ± standard deviation (SD). Differences were analyzed using Student's t-test. Statistical significance was set at P < 0.05 and P < 0.01. to mRNA. A sense primer used for RT to synthesize cDNA to the iNOS antisense transcript (asRNA).
Primer pairs used for quantitative PCR.
RESULTS:
Qualification of ETAS lots: It has been reported that ETAS consists of carbohydrates, dietary fiber, protein, and several additional components [8] . We qualified several lots of ETAS powder and compared their makeup. ETAS powder included carbohydrates and proteins (Table 2) , as well as amino acids and minerals, such as magnesium and iron (data not shown). These results confirmed that the deviation of quality among the lots of ETAS powder was not large. Therefore, we chose a lot (no. 111104) among them and used it for subsequent experiments. 233 ± 141 µg/100 g HPLC = 4). 3 Dextrins were included at 48-62% of the total weight. 4 Analyzed using high-performance liquid chromatography (HPLC) by Ito et al. [8] and represented as the mean ± SD (n = 3).
ETAS suppresses iNOS gene expression:
We used primary cultured rat hepatocytes and examined the effects of ETAS on NO production. ETAS powder was dissolved in WE medium, and NO production was monitored in the presence of IL-1β in the hepatocytes. As shown in Figure 1A , ETAS decreased the NO production that was induced in a dose-dependent manner by IL-1β. LDH activity did not increase by the addition of ETAS (data not shown), suggesting that ETAS did not cause cytotoxicity. The IC 50 value of ETAS was 1.69 ± 0.42 mg/ml (n = 4). The western blot analysis indicated that the iNOS protein decreased dose-dependently when ETAS was added ( Figure 1B) . Furthermore, ETAS also reduced the levels of iNOS mRNA ( Figure 1C ). quantitative RT-PCR. The iNOS mRNA levels (mean ± SD, n=3) were normalized to EF mRNA, and the value in the presence of IL-1β alone was set at 100%. ** P < 0.01 versus IL-1β alone.
Next, we investigated the time course of NO production and iNOS mRNA expression after the addition of ETAS and IL-1β. As shown in Figure 2A , the NO production was induced in a time-dependent manner by IL-1β, whereas the NO levels in the presence of ETAS (i.e., ETAS + IL-1β) were low. Western blot analysis demonstrated that ETAS decreased iNOS protein ( Figure 2B ). When the direct quenching activity of ETAS was measured, according to a previously published method [13] , ETAS did not significantly quench NO in vitro (data not shown). Together, all of this data suggests that ETAS reduces the expression of iNOS mRNA, thereby decreasing iNOS protein and leading to a decrease of NO production in the hepatocytes. The data implies that ETAS may suppress the expression of the iNOS gene at the transcriptional level in the hepatocytes. 
ETAS suppresses the induction of inflammatory cytokines and chemokines: To examine
whether ETAS suppressed the production of cytokines and chemokines that are involved in inflammation, we measured them with ELISA. As shown in Table 3 , these assays indicated that ETAS reduced IL-1β-induced production of tumor necrosis factor α (TNF-α) and chemokines, including chemokine (C-C motif) ligand 20 (CCL20), chemokine (C-X-C motif) ligand 1 (CXCL1), and chemokine (C-X 3 -C motif) ligand 1 (CX3CL1). These chemokines induce leukocyte trafficking in the immune system [20] .
To confirm these results, we measured the levels of these mRNAs. As shown in Table 3 , ETAS significantly decreased the levels of the mRNAs encoding TNF-α, IL-6, CCL2, and CX3CL1, whose expression is regulated by NF-κB [9] . Therefore, ETAS suppressed the production of not only the inflammatory mediator NO but also several inflammatory cytokines and chemokines. The data suggests that ETAS is involved in the suppression of inflammation. approaches and aims at contributing to the development of CAM, in which AHCC and other compounds can be used for human health. M.K. performed this study as a graduate student of the Graduate School of Life Sciences, Ritsumeikan University. 
